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Käsitlusala: 
IEC 60825-1 is applicable to safety of laser 
products emitting laser radiation in the 
wavelength range 180 nm to 1 mm. A laser 
product may consist of a single laser with or 
without a separate power supply or may 
incorporate one or more lasers in a complex 
optical, electrical, or mechanical system. 
Typically, laser products are used for 
demonstration of physical and optical 
phenomena, materials processing, data 
reading and storage, transmission and display 
of information, etc. Such systems have found 
use in industry, business, entertainment, 
research, education, medicine and consumer 
products. Laser products that are sold to other 
manufacturers for use as components of any 
system for subsequent sale are not subject to 
IEC 60825-1, since the final product will itself 
be subject to this standard. However, if the 
laser system within the laser product is 
operable when removed from the equipment, 
the requirements of this Part 1 apply to the 
removable unit. NOTE 1 Operable equipment 
does not require a tool to prepare for 
operation. Any laser product is exempt from all 
further requirements of this Part 1 if 
classification by the manufacturer of that 
product according to Clauses 3, 8 and 9 
shows that the emission level does not exceed 
the AEL (accessible emission limit) of Class 1 
under all conditions of operation, 
maintenance, service and failure. NOTE 2 The 
above exemption is to ensure that inherently 
safe laser products are not unnecessarily 
subject to the standard. 

Scope: 
IEC 60825-1 is applicable to safety of laser 
products emitting laser radiation in the 
wavelength range 180 nm to 1 mm. A laser 
product may consist of a single laser with or 
without a separate power supply or may 
incorporate one or more lasers in a complex 
optical, electrical, or mechanical system. 
Typically, laser products are used for 
demonstration of physical and optical 
phenomena, materials processing, data 
reading and storage, transmission and display 
of information, etc. Such systems have found 
use in industry, business, entertainment, 
research, education, medicine and consumer 
products. Laser products that are sold to other 
manufacturers for use as components of any 
system for subsequent sale are not subject to 
IEC 60825-1, since the final product will itself 
be subject to this standard. However, if the 
laser system within the laser product is 
operable when removed from the equipment, 
the requirements of this Part 1 apply to the 
removable unit. NOTE 1 Operable equipment 
does not require a tool to prepare for 
operation. Any laser product is exempt from all 
further requirements of this Part 1 if 
classification by the manufacturer of that 
product according to Clauses 3, 8 and 9 
shows that the emission level does not exceed 
the AEL (accessible emission limit) of Class 1 
under all conditions of operation, 
maintenance, service and failure. NOTE 2 The 
above exemption is to ensure that inherently 
safe laser products are not unnecessarily 
subject to the standard. 
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Foreword 

The text of document 76/338/CDV, future edition 2 of IEC 60825-1, prepared by IEC TC 76, Optical 
radiation safety and laser equipment, was submitted to the IEC-CENELEC parallel Unique Acceptance 
Procedure and was approved by CENELEC as EN 60825-1 on 2007-09-01. 

This European Standard partially supersedes EN 60825-1:1994 (+ corrigendum February 1995) + 
A1:2002 + A2:2001 (+ corrigendum April 2004). 

The user’s guide has been removed from this part of the EN 60825 series and is now a separate 
document (Part 14). Light emitting diodes (LEDs) have been removed from the scope of this part of 
EN 60825, but may still be included in other parts. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2008-06-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2010-09-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60825-1:2007 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

IEC 60027-1 NOTE Harmonized as EN 60027-1:2006 (not modified).  

IEC 60065 NOTE Harmonized as EN 60065:2002 (modified). 

IEC 60079 NOTE Harmonized in EN 60079 series (partially modified). 

IEC 60079-0 NOTE Harmonized as EN 60079-0:2004 (not modified).  

IEC 60204-1 NOTE Harmonized as EN 60204-1:2006 (modified). 

IEC 60825-2 NOTE Harmonized as EN 60825-2:2004 (not modified).  

IEC 60825-4 NOTE Harmonized as EN 60825-4:2006 (not modified).  

IEC 60825-12 NOTE Harmonized as EN 60825-12:2004 (not modified).  

IEC 60950 NOTE Harmonized in EN 60950 series (modified). 

IEC 61040 NOTE Harmonized as EN 61040:1992 (not modified).  

IEC 61508 NOTE Harmonized in EN 61508 series (not  modified). 

IEC 62115 NOTE Harmonized as EN 62115:2005 (modified). 

ISO 11146-1 NOTE Harmonized as EN ISO 11146-1:2005 (not modified). 

ISO 11553-1 NOTE Harmonized as EN ISO 11553-1:2005 (not modified). 

ISO 12100-1 NOTE Harmonized as EN ISO 12100-1:2003 (not modified). 

ISO 12100-2 NOTE Harmonized as EN ISO 12100-2:2003 (not modified). 

ISO 13694 NOTE Harmonized as EN ISO 13694:2000 (not modified). 

__________ 
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Annex ZA  
(normative)  

 
Normative references to international publications 

with their corresponding European publications  
 
The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.  
 
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
 
Publication Year Title EN/HD Year 
IEC 60050-845 1987 International Electrotechnical Vocabulary 

(IEV) -  
Chapter 845: Lighting 

– – 

 

  

IEC 60601-2-22 – 1) Medical electrical equipment -  
Part 2: Particular requirements for the safety 
of diagnostic and therapeutic laser equipment 

EN 60601-2-22 1996 2) 

 

  

IEC 61010-1  – 1) Safety requirements for electrical  
equipment for measurement, control, and 
laboratory use -  
Part 1: General requirements 

EN 61010-1 
+ corr. June  

2001 3) 
2002 

 

  

 
 

                                                   
1) Undated reference.  
2) Valid edition at date of issue. EN 60601-2-22:1996 will be superseded by EN 60601-2-22:200X, which is based on 

IEC 60601-2--22:2007. 
3)

 Valid edition at date of issue. 

This document is a preview generated by EVS



 

IEC 60825-1
Edition 2.0 2007-03

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Safety of laser products –  
Part 1: Equipment classification and requirements 
 
Sécurité des appareils à laser –  
Partie 1: Classification des matériels et exigences 
 

IE
C

 6
08

25
-1

:2
00

7 

GROUP SAFETY PUBLICATION 
PUBLICATION GROUPÉE DE SÉCURITÉ

This docum
ent is a preview generated by EVS



 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2007 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by 
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or 
IEC's member National Committee in the country of the requester. 
If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication, 
please contact the address below or your local IEC member National Committee for further information. 
 
Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite 
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie 
et les microfilms, sans l'accord écrit de la CEI ou du Comité national de la CEI du pays du demandeur.  
Si vous avez des questions sur le copyright de la CEI ou si vous désirez obtenir des droits supplémentaires sur cette 
publication, utilisez les coordonnées ci-après ou contactez le Comité national de la CEI de votre pays de résidence. 
 

IEC Central Office 
3, rue de Varembé 
CH-1211 Geneva 20 
Switzerland 
Email: inmail@iec.ch 
Web: www.iec.ch 

 

About the IEC  
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies.  
 

About IEC publications 
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigenda or an amendment might have been published. 
 Catalogue of IEC publications: www.iec.ch/searchpub 

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,…). 
It also gives information on projects, withdrawn and replaced publications.  
 IEC Just Published: www.iec.ch/online_news/justpub 

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available 
on-line and also by email.  
 Electropedia: www.electropedia.org 

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions 
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical 
Vocabulary online. 
 Customer Service Centre: www.iec.ch/webstore/custserv 

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service 
Centre FAQ or contact us: 
Email: csc@iec.ch 
Tel.: +41 22 919 02 11 
Fax: +41 22 919 03 00 
 
 

A propos de la CEI  
La Commission Electrotechnique Internationale (CEI) est la première organisation mondiale qui élabore et publie des 
normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 
 

A propos des publications CEI  
Le contenu technique des publications de la CEI est constamment revu. Veuillez vous assurer que vous possédez 
l’édition la plus récente, un corrigendum ou amendement peut avoir été publié. 
 Catalogue des publications de la CEI: www.iec.ch/searchpub/cur_fut-f.htm 

Le Catalogue en-ligne de la CEI vous permet d’effectuer des recherches en utilisant différents critères (numéro de référence, 
texte, comité d’études,…). Il donne aussi des informations sur les projets et les publications retirées ou remplacées. 
 Just Published CEI: www.iec.ch/online_news/justpub 

Restez informé sur les nouvelles publications de la CEI. Just Published détaille deux fois par mois les nouvelles 
publications parues. Disponible en-ligne et aussi par email.  
 Electropedia: www.electropedia.org 

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et 
définitions en anglais et en français, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé 
Vocabulaire Electrotechnique International en ligne. 
 Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm 

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du 
Service clients ou contactez-nous: 
Email: csc@iec.ch 
Tél.: +41 22 919 02 11 
Fax: +41 22 919 03 00 

 

This docum
ent is a preview generated by EVS



 

 
 
 

IEC 60825-1
Edition 2.0 2007-03

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Safety of laser products –  
Part 1: Equipment classification and requirements 
 
Sécurité des appareils à laser –  
Partie 1: Classification des matériels et exigences 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE XD
ICS 13.110; 31.260 

PRICE CODE
CODE PRIX

ISBN 2-8318-9085-3

GROUP SAFETY PUBLICATION 
PUBLICATION GROUPÉE DE SÉCURITÉ

This docum
ent is a preview generated by EVS



 – 2 – 60825-1 © IEC:2007 
 

 

CONTENTS 

FOREWORD...........................................................................................................................5 

 
1 Scope and object..............................................................................................................7 
2 Normative references .......................................................................................................9 
3 Terms and definitions .......................................................................................................9 
4 Engineering specifications ..............................................................................................22 

4.1 General remarks....................................................................................................22 
4.2 Protective housing.................................................................................................22 
4.3 Access panels and safety interlocks ......................................................................22 
4.4 Remote interlock connector ................................................................................... 23 
4.5 Manual reset .........................................................................................................23 
4.6 Key control ............................................................................................................24 
4.7 Laser radiation emission warning .......................................................................... 24 
4.8 Beam stop or attenuator ........................................................................................24 
4.9 Controls ................................................................................................................24 
4.10 Viewing optics .......................................................................................................24 
4.11 Scanning safeguard...............................................................................................25 
4.12 "Walk-in" access ................................................................................................... 25 
4.13 Environmental conditions ...................................................................................... 25 
4.14 Protection against other hazards ........................................................................... 25 

5 Labelling ........................................................................................................................26 
5.1 General .................................................................................................................26 
5.2 Class 1 and Class 1M............................................................................................28 
5.3 Class 2 and Class 2M............................................................................................29 
5.4 Class 3R ...............................................................................................................30 
5.5 Class 3B ...............................................................................................................30 
5.6 Class 4 ..................................................................................................................30 
5.7 Aperture label........................................................................................................30 
5.8 Radiation output and standards information........................................................... 30 
5.9 Labels for access panels .......................................................................................31 
5.10 Warning for invisible laser radiation.......................................................................32 
5.11 Warning for visible laser radiation ......................................................................... 32 

6 Other informational requirements ...................................................................................32 
6.1 Information for the user .........................................................................................32 
6.2 Purchasing and servicing information .................................................................... 34 

7 Additional requirements for specific laser products ......................................................... 34 
7.1 Other parts of the standard series IEC 60825 ........................................................ 34 
7.2 Medical laser products ..........................................................................................35 
7.3 Laser processing machines ................................................................................... 35 
7.4 Electric toys ..........................................................................................................35 
7.5 Consumer electronic products ...............................................................................35 

8 Classification .................................................................................................................. 35 
8.1 Introduction ...........................................................................................................35 
8.2 Classification responsibilities.................................................................................36 
8.3 Classification rules ................................................................................................36 

This docum
ent is a preview generated by EVS



60825-1 © IEC:2007 – 3 – 

 

9 Determination of the accessible emission level ............................................................... 40 
9.1 Tests .....................................................................................................................40 
9.2 Measurement of laser radiation ............................................................................. 41 
9.3 Measurement geometry .........................................................................................51 

 
Annex A (informative)  Maximum permissible exposure values.............................................. 57 
Annex B (informative)  Examples of calculations ................................................................... 64 
Annex C (informative)  Description of the classes and potentially associated hazards........... 74 
Annex D (informative)  Biophysical considerations ................................................................ 80 
Annex E  (informative)  MPEs and AELs expressed as radiance ........................................... 90 
Annex F (informative)  Summary tables ................................................................................94 
Annex G (informative)  Overview of associated parts of IEC 60825 ....................................... 97 
 
Bibliography.......................................................................................................................... 99 
 
Figure 1 – Warning label – Hazard symbol ............................................................................ 27 
Figure 2 – Explanatory label ................................................................................................. 28 
Figure 3 – Measurement set-up to limit angle of acceptance  by imaging the apparent 
source onto the plane of the field stop ..................................................................................53 
Figure 4 – Measurement set-up to limit angle of acceptance by placing a circular 
aperture or a mask (serving as field stop) close to the apparent source ................................ 54 
Figure 5 – Experimental set-up for the determination of the accessible emission 
(above) and the angular subtense of the apparent source (below) for condition 2 when 
an extended source is to be considered (i.e. not using the default, simplified 
evaluation) ............................................................................................................................ 55 
Figure B.1 – Flowchart guide for the classification of laser products from supplied 
output parameters................................................................................................................. 66 
Figure B.2 – Flowchart guide for the classification of Class 1M and Class 2M laser 
products ............................................................................................................................... 68 
Figure B.3 – AEL for Class 1 ultra-violet laser products for selected emission durations 
from 10–9 s to 103 s ..............................................................................................................69 
Figure B.4 – AEL for Class 1 ultra-violet laser products for emission durations  
from 10–9 s to 103 s at selected wavelengths ........................................................................69 
Figure B.5 – AEL for Class 1 visible and selected infra-red laser products (case C6 = 1) ...... 70 
Figure D.1 – Anatomy of the eye...........................................................................................80 
Figure D.2 – Diagram of laser-induced damage in biological systems ................................... 82 
Figure E.1 – Radiance as a function of wavelength ...............................................................90 
 

This docum
ent is a preview generated by EVS



 – 4 – 60825-1 © IEC:2007 
 

 

Table 1 – Requirements for safety interlocking ..................................................................... 23 
Table 2 – Additivity of effects on eye and skin of radiation of different spectral regions......... 37 
Table 3 – Times below which pulse groups are summed ....................................................... 40 
Table 4 – Accessible emission limits for Class 1 and Class 1M laser products  
and C6 = 1 ............................................................................................................................44 
Table 5 – Accessible emission limits for Class 1 laser products in the wavelength 
range from 400 nm to 1 400 nm  (retinal hazard region): extended sources .......................... 45 
Table 6 – Accessible emission limits for Class 2 and Class 2M laser products ...................... 46 
Table 7 – Accessible emission limits for Class 3R laser products and C6 = 1 ........................ 47 
Table 8 – Accessible emission limits for Class 3R laser products in the wavelength 
range from 400 nm to 1 400 nm  (retinal hazard region): extended sources .......................... 48 
Table 9 – Accessible emission limits for Class 3B laser products .......................................... 49 
Table 10 – Correction factors and breakpoints for use in AEL and MPE evaluations ............. 50 
Table 11 – Measurement aperture diameters and measurement distances  for the 
default (simplified) evaluation ...............................................................................................52 
Table 12 – Reference points .................................................................................................52 
Table 13 – Limiting angle of acceptance γph .........................................................................55 
Table A.1 – Maximum permissible exposure (MPE) for C6 = 1 at the cornea for 
exposure to laser radiation....................................................................................................58 
Table A.2 – Maximum permissible exposure (MPE) at the cornea for exposure to laser 
radiation from extended sources  in the wavelength range from 400 nm to 1 400 nm 
(retinal hazard region) .......................................................................................................... 59 
Table A.3 – Maximum permissible exposure (MPE) of the skin to laser radiation................... 60 
Table A.4 – Aperture diameters for measuring laser irradiance and radiant exposure ........... 60 
Table D.1 – Summary of pathological effects associated  with excessive exposure to 
light ...................................................................................................................................... 84 
Table D.2 – Explanation of measurement apertures applied to the MPEs .............................. 88 
Table E.1 – Maximum radiance of a diffused source for Class 1............................................ 91 
Table F.1 – Summary of the physical quantities used in this Part 1 ....................................... 94 
Table F.2 – Summary of manufacturer's requirements ..........................................................95 
Table G.1 – Overview of additional data in associated parts of IEC 60825 ............................ 98 
 
 

This docum
ent is a preview generated by EVS



60825-1 © IEC:2007 – 5 – 

 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
SAFETY OF LASER PRODUCTS – 

 
Part 1: Equipment classification and requirements 

 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60825-1 has been prepared by IEC technical committee 76: 
Optical radiation safety and laser equipment. 

This second edition of IEC 60825-1 cancels and replaces the first edition published in 1993, 
its Amendment 1 (1997) and its Amendment 2 (2001). It constitutes a technical revision. The 
user’s guide has been removed from this part of the IEC 60825 series and is now a separate 
document (Part 14). Light emitting diodes (LEDs) have been removed from the scope of this 
part of IEC 60825, but may still be included in other parts.  
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This part of IEC 60825 has the status of a Group Safety Publication, in accordance with 
IEC Guide 1041), for aspects of laser radiation pertaining to human safety. 

The text of this standard is based on the following documents: 

CDV Report on voting 

76/338/CDV 76/357/RVC 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The list of all parts of the IEC 60825 series, published under the title Safety of laser products, 
can be found on the IEC website. 

This part of IEC 60825 is also referred to as "Part 1" in this publication. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 

 

___________ 
1)  IEC Guide 104:1997, The preparation of safety publications and the use of basic safety publications and group 

safety publications 
 It gives guidance to IEC technical committees and to writers of specifications concerning the manner in which 

safety publications should be drafted. 
 This guide does not constitute a normative reference and reference to it is given for information only. 
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SAFETY OF LASER PRODUCTS – 
 

Part 1: Equipment classification and requirements 
 
 
 

1 Scope and object 

IEC 60825-1 is applicable to safety of laser products emitting laser radiation in the 
wavelength range 180 nm to 1 mm.  

A laser product may consist of a single laser with or without a separate power supply or may 
incorporate one or more lasers in a complex optical, electrical, or mechanical system. 
Typically, laser products are used for demonstration of physical and optical phenomena, 
materials processing, data reading and storage, transmission and display of information, etc. 
Such systems have found use in industry, business, entertainment, research, education, 
medicine and consumer products.  

Laser products that are sold to other manufacturers for use as components of any system for 
subsequent sale are not subject to IEC 60825-1, since the final product will itself be subject to 
this standard. However, if the laser system within the laser product is operable when removed 
from the equipment, the requirements of this Part 1 apply to the removable unit. 

NOTE 1 Operable equipment does not require a tool to prepare for operation.  

Any laser product is exempt from all further requirements of this Part 1 if classification by the 
manufacturer of that product according to Clauses 3, 8 and 9 shows that the emission level 
does not exceed the AEL (accessible emission limit) of Class 1 under all conditions of 
operation, maintenance, service and failure.  

NOTE 2 The above exemption is to ensure that inherently safe laser products are not unnecessarily subject to the 
standard. 

In addition to the hazards resulting from laser radiation, laser equipment may also give rise to 
other hazards such as fire and electric shock.  

NOTE 3 However, the classification and other requirements of this standard are intended to address only the 
laser radiation hazards to the eyes and skin. Other hazards are not included within its scope. 

This Part 1 describes the minimum requirements. Compliance with this Part 1 may not be 
sufficient to achieve the required level of product safety. Laser products must conform to the 
applicable performance and testing requirements of the applicable product safety standards. 

NOTE 4 Other standards may contain additional requirements. Consideration should also be given to the intended 
application and user group. For example, a class 3B or class 4 laser product may not be suitable for use as a 
consumer product.  
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Where a laser system forms a part of equipment which is subject to another IEC product 
safety standard (e.g. for medical equipment (IEC 60601-2-22), IT equipment (IEC 60950), 
audio and video equipment (IEC 60065), equipment for use in hazardous atmospheres 
(IEC 60079), or electric toys (IEC 62115)), this Part 1 will apply in accordance with the 
provisions of IEC Guide 1042) for hazards resulting from laser radiation. If no product safety 
standard is applicable, then IEC 61010-1 applies. 

In previous editions, LEDs were included in the scope of IEC 60825-1, and they may be still 
included in other parts of the IEC 60825 series. However, with the development of lamp safety 
standards, optical radiation safety of LEDs in general can be more appropriately addressed by 
lamp safety standards. The removal of LEDs from the scope of this Part 1 does not preclude 
other standards from including LEDs whenever they refer to lasers. CIE S009 may be applied 
to determine the risk group class of an LED or product incorporating one or more LEDs. 

The MPE (maximum permissible exposure) values of this Part 1 were developed for laser 
radiation and do not apply to collateral radiation. However, if a concern exists that accessible 
collateral radiation might be hazardous, the laser MPE values may be applied to 
conservatively evaluate this potential hazard. 

The MPE values are not applicable to intentional human exposure to laser radiation for the 
purpose of medical or cosmetic/aesthetic treatment. 

NOTE 5 Annexes A to H have been included for purposes of general guidance and to illustrate many typical 
cases. However, the annexes are not regarded as definitive or exhaustive and reference should always be made to 
the appropriate clause(s) in the normative part of this document.  

The objectives of this part of IEC 60825 are the following: 

• to introduce a system of classification of lasers and laser products according to their 
degree of optical radiation hazard in order to aid hazard evaluation and to aid the 
determination of user control measures; 

• to establish requirements for the manufacturer to supply information so that proper 
precautions can be adopted;  

• to ensure, through labels and instructions, adequate warning to individuals of hazards 
associated with accessible radiation from laser products; 

• to reduce the possibility of injury by minimizing unnecessary accessible radiation and to 
give improved control of the laser radiation hazards through protective features. 

___________ 
2)  IEC Guide 104:1997, The preparation of safety publications and the use of basic safety publications and group 

safety publications 
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2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies.  

IEC 60050-845:1987, International Electrotechnical Vocabulary (IEV) – Chapter 845: Lighting 

IEC 60601-2-22, Medical electrical equipment – Part 2: Particular requirements for the safety 
of diagnostic and therapeutic laser equipment 

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and 
laboratory use – Part 1: General requirements 

3 Terms and definitions  

For the purposes of this document, the definitions of IEC 60050-845 as well as the following 
apply. 

NOTE For convenience here, the definitions have been arranged in English alphabetical order. Departures from 
IEC 60050-845 are intentional and are indicated. In such cases, reference is made, between brackets, to the 
definition of Part 845 of IEC 60050, with the mention “modified”. 

3.1  
access panel 
part of the protective housing or enclosure which provides access to laser radiation when 
removed or displaced  

3.2  
accessible emission 
level of radiation determined at a position and with aperture stops (when the AEL is given in 
units of Watts or Joules) or limiting apertures (when the AEL is given in units of W ⋅m-2 or 
J⋅m-2) as described in Clause 9  

The accessible emission is determined where human access is considered, as specified in 
Definition 3.37. The accessible emission is compared with the accessible emission limit 
(Definition 3.3) in order to determine the class of the laser product. In the body of the 
standard, whenever the term “emission level” is used, it is to be understood as accessible 
emission.  

NOTE When the beam diameter is larger than the aperture stop, the accessible emission when given in units of 
Watts or Joules is less than the total emitted power or energy of the laser product. When the beam diameter is 
smaller than the diameter of the limiting aperture, the accessible emission when given in units of W⋅m-2 or J⋅m-2, 
i.e. as irradiance or radiant exposure averaged over the limiting aperture, is smaller than the actual irradiance or 
radiant exposure of the beam. See also aperture stop (3.9) and limiting aperture (3.52). 

3.3  
accessible emission limit  
AEL 
the maximum accessible emission permitted within a particular class 

NOTE Wherever the text refers to “emission level not exceeding the AEL” or similar wording, it is implicit that the 
accessible emission is determined following the measurement criteria specified in Clause 9. 
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